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(54) FUEL CELL POWER GENERATION SYSTEM 

(57)Abstract: 

PURPOSE: To set capacity of an auxiliary storage battery small by 
controlling a reforming raw fuel flow rate and a reforming additional heat 
source input quantity on the basis of change quantity of an electric load 
mean value. 

CONSTITUTION: Reaction exhaust gas of a fuel cell 1 and reforming 
additional heat source are supplied to a reformer 2 as fuel reforming 
heat source. An electric load 4 is detected by a load detecting means in 
every predetermined term to integrate it, thereby obtaining an electric 
load mean value, and a refining raw fuel flow rate and a reforming 
additional heat source input quantity supplied to the fuel reformer 2 are 
controlled on the basis of change quantity of the load mean value. A fuel 
gas flow rate required by the fuel cell 1 is supplemented on condition 
that an auxiliary storage battery 3 can be always maintained in the state 
of being properly charged, and also fixed fuel reforming reaction for 
averaging burden of the reformer 2 can be maintained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a fuel cell generation system provided with a fuel reformer which reforms a fuel cell and raw 
materials and mineral fuel, and is supplied to said fuel cell, and an auxiliary storage battery, While supplying 
reaction exhaust gas and a refining addition heat source of said fuel cell to said fuel reformer as a fuel refining 
heat source, It has a load detection means to detect electric load of said fuel cell generation system, A fuel cell 
generation system provided with a fuel flow control means which controls a refining raw-materials-and-mineral- 
fuel flow which integrates with a detection value of this load detection means for every prescribed period, 
calculates electric load average value, and is supplied to said fuel reformer based on variation of this electric 
load average value, and said refining addition heat source injection flow. 

[Claim 2]The fuel cell generation system according to claim 1 carrying out the specified time lag of said refining 
raw-materials-and-mineral-fuel flow, and making it follow from said refining addition heat source injection flow. 
[Claim 3]A fuel cell generation system given in either Claim 1, wherein said refining addition heat source is the 
combustion gas which burned some of said some of raw materials and mineral fuel,/, and said raw materials and 
mineral fuel, or Claim 2. 

[Claim 4]The fuel cell generation system according to any one of claims 1 to 3 establishing a voltage detection 
means of said auxiliary storage battery, and carrying out correction control of said refining raw-materials-and- 
mineral-fuel flow and said refining addition heat source input based on a detection value of this voltage 
detection means. 

[Claim 5]The fuel cell generation system according to any one of claims 1 to 3 providing a temperature detecting 
means in said fuel reformer, and carrying out correction control of said refining raw-materials-and-mineral-fuel 
flow and said refining addition heat source input based on a detection value of this temperature detecting means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]^ this invention, it is related with the so-called fuel cell generation system of the hybrid 
system which uses together a fuel cell and an auxiliary storage battery. 

Therefore, it is related with the power generation system of the fuel cell with a fuel reformer aiming at carrying 
mainly in an electromobile etc. 

[0002] 

[Description of the Prior Art]Deve!opment of the electromobile carrying a storage battery is advanced to 
vehicles from the field of the exhaust gas prevention of pollution by a car. As for the electromobile which carries 
the power supply of the hybrid system which consists of a fuel cell and an auxiliary storage battery as an energy 
source, development is furthered, the fuel eel! generation system which generally combined the fuel cell and the 
reformer of fuel — if independent, in order that this may regulate the speed of response of a system late 
compared with it of a fuel cell body in the speed of response of a reformer, it is difficult to use this as an energy 
source of the electromobile etc. with which load is changed rapidly. For this reason, the thing using hydrogen gas 
filled as fuel gas to the high pressure cylinder is known instead of using a reformer. Even in this case, generating 
of the time lag decided in time taken for fuel gas to reach a fuel cell through a fuel supply system is not avoided. 

[0003]Then, form an auxiliary storage battery in the electric-generating-power side of a fuel cell, and load 
supplies short power by the discharge from an auxiliary storage battery in the state of heavy loading which 
exceeds the output of a fuel cell, The fuel cell generation system of the hybrid system constituted so that the 
surplus electric generating capacity might be utilized and recovery charge of the auxiliary storage battery might 
be carried out, when a margin arose in the electric generating power of a fuel cell, and its control device are 
proposed by JP,H4-51466,A. Drawing 7 is a system configuration figure of the fuel cell based on this proposal, 
and methanol which is raw materials and mineral fuel is stored in the raw-materials-and-mineral-fuel tank 13, 
and it is sent to the reformer 2 via the fuel pump 9. these raw materials and mineral fuel — a steam reforming 
reaction — hydrogen — refining is carried out to rich fuel gas, and it is sent to the fuel gas chamber of the fuel 
cell 1. The air as oxidant gas is sent to the oxidant gas room divided with the fuel cell cell used as the septum 
which, on the other hand, serves as this fuel gas chamber from the electrode of the couple which sandwiched an 
electrolyte and this electrolyte by fan 12 v and direct electricity generation based on electrochemical reaction is 
performed by the electrode section of a fuel cell cell. Since unreacted components were included in the fuel 
emission gas from a fuel gas chamber, the burner formed in the reformer 2 was supplied, and mix with the 
susceptibility-of-substances-to-burn air from fan 12 2 , and it was made to burn, and uses as a heat source 

required for the steam reforming reaction which is an endoergic reaction. 

[0004]Control-section 15 1 which consists of proportional-plus-integral controllers (PI control machine) etc., 
Voltage E d of the auxiliary storage battery 3 by the voltage detection circuits 7 and output voltage desired value 
E s of the DC/DC converter 20 by the voltage setting equipment 16 are considered as an input, Current 
command signal I s for controlling output current I f of the DC/DC converter 20 to coincide voltage E d and output 
voltage desired value E s is outputted. Auxiliaries control part 15 2 is controlled so that the output of the fuel cell 
1 follows output current I f of the DC/DC converter 20 and fluctuates auxiliary machinery, such as the fuel pump 
9, fan 12 t , and 12 2 , based on command signal I g . 

[0005]Thus, a fuel cell supplies fuel gas to one [ to which the electrode of the couple was contacted via the 
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electrolyte ] electrode of a fuel cell cell, supplies oxidant gas to the electrode of another side, and transforms 
chemical energy into electrical energy directly by making fuel gas oxidize electrochemically. Although there are 
some forms in a fuel cell with the electrolyte to be used, the solid polyelectrolyte type fuel cell which used solid 
polyelectrolyte membrane for the electrolyte attracts attention as a fuel cell with a large output per unit volume. 
The composition and operation of a solid polyelectrolyte type fuel cell are explained using drawin g __g. The ion- 
exchange membrane which the fuel cell cell used as the basic constitution of a fuel cell is a layered product of 
three layers, and serves as an electrolyte object in the center, The gas diffusion electrode which distributed the 
carbon which supported platinum to the both sides on the porous carbon sheet with water-repellent 
polytetrafluoroethylene (PTFE) powder is arranged, and both are joined with the hotpress. In one side of a gas 
diffusion electrode, another side becomes an anode (fuel electrode) with a cathode (oxidant electrode). The 
generated voltage in a fuel cell cell simple substance is about 1 V. In the actual fuel cell, many fuel cell cells were 
laminated via the separator of a conductor, and desired voltage has been obtained. Hydrogen gas will be divided 
into a hydrogen ion and an electron if hydrogen gas is supplied through the fuel gas flow route provided in one 
field of the separator which touches an anode. The inside of an ion-exchange membrane is moved to a cathode, 
it combines with the electron which flows through oxygen and the external circuit which are supplied through the 
oxidant gas passage established in the field of the separator which touches a cathode, and the hydrogen ion 
generated with the anode produces water. 

[0006]Thus, a solid polyelectrolyte type fuel cell transforms chemical energy into electrical energy directly. 
However, since electrical resistance will become high if it dries, this ion-exchange membrane needs to humidify 
and supply fuel gas and to prevent desiccation of an ion-exchange membrane during an operation. The ion- 
exchange membrane temperature under fuel cell operation is about 80 **. The hydrogen ion generated with the 
anode moves the inside of an ion-exchange membrane to a cathode with water. Since there is generation of a 
hydrogen ion, an electron, and the water by combination of oxygen as mentioned above in the cathode, in 
operation of a fuel cell with drawing of current. Discharge of unreacted components (it is henceforth called 
reaction exhaust gas collectively) is indispensable among the air supply used as hydrogen which is fyel gas, and 
oxidant gas, the water (mainly steam) to generate, and the fuel gas to supply. The composition of such a fuel cell 
is indicated, for example to JP,H3-205763,A. 

[0007]In a typical solid polyelectrolyte type fuel cell, the output current per electrode unit area is as large as a 1 
A/cm 2 grade. In order to reduce the ohm loss which influences generation efficiency greatly, take the large 
touch area of a fuel cell cell and a conductive separator. It is most important to shorten the current route of the 
fuel cell cell unit which consists of a fuel ceil cell and a conductive separator, and in other words to make 
thickness of a fuel cell cell unit small. As for the single fuel cell cell thickness containing a conductive separator, 
forming in 1 cm or less is common. 

[0008]Next a reformer is described. The reformer which makes air react to reaction exhaust gas using an 
oxidation catalyst, and supplied the reaction energy of the steam reforming reaction is indicated to JP.H5- 
31 9801, A. This reformer has high safety in order not to use a flame directly, a reformer carries out steam 
reforming of the raw materials and mineral fuel as already stated — hydrogen — rich fuel gas is generated. If 
methanol which is raw materials and mineral fuel is supplied to the reforming catalyst part with a temperature of 
200 ** - 300 ** which was suitable for refining with the steam, hydrogen gas and carbon dioxide will be 
generated. This needs supply of the reaction energy from the outside because of an endoergic reaction. 
Although carbon monoxide is secondarily generated in connection with this reforming reaction, this is constituted 
so that it may be made to react to a steam and oxygen and may change into hydrogen and carbon dioxide. About 
8 I. and the thermal time constant of those of the size of this reformer are about several minutes to 1 kW of 
electric generating power of a solid polyelectrolyte type fuel cell. As a reformer of the fuel cell generation 
system which the damping time constant of the input which the load of an electromobile etc. requires is about 
tens of msec, and is carried in an electromobile etc., Also in order to reduce the capacity of an auxiliary storage 
battery with large weight, the control which generates the demand fuel gas flow from a fuel cell according to the 
demand of load the optimal is indispensable. 
[0009] 

[Problem(s) to be Solved by the Invention]ln the fuel cell generation system of the former described previously, 
and its control device. If the capacity of an auxiliary storage battery is small in order that an auxiliaries control 
part may control the raw-materials-and-mineral~fuel supply flow rate supplied to a reformer by command signal 
I s regardless of reformer temperature, when load increases rapidly, the raw-materials-and-mineral-fuel supply 

flow rate which the voltage of an auxiliary storage battery falls and is supplied to a reformer will increase rapidly. 
Since the fall of the reformer temperature by an endoergic reaction will become remarkable and reforming 
reaction efficiency will fall if a raw-materials-and-mineral-fuel supply flow rate increases rapidly, the reformed 
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gas serviceability to a fuel cell declines, and a fuel cell output also decreases. Unmodified raw materials and 
mineral fuel will spoil the performance and the life of a fuel cell simultaneously, and unburnt glow gas will be 
discharged outside, and fuel utilization efficiency is reduced. Discharging unburned raw materials and mineral fuel 
outside is a problem which must have been overlooked from a viewpoint of prevention of pollution, either. Since 
the voltage drop at the time of discharge of an auxiliary storage battery was small, grasp of the discharging 
amount by voltage detection also had the problem of it having been inaccurate and being easy to fall into 
overdischarge. 

[0010]This invention is used for an electromobile provided with the power supply of a hybrid system etc., and 
brings fuel gas generating of a reformer and temperature maintenance speed of response close to the power 
generation reaction demand speed of response of a fuel cell to a load change, and an object of an invention is to 
obtain the fuel cell generation system control device which can set up the capacity of an auxiliary storage 
battery small. 
[0011] 

[Means for Solving the Problem]A fuel cell generation system concerning Claim 1 of this invention, While 
supplying reaction exhaust gas and a refining addition heat source of a fuel cell to a reformer as a fuel refining 
heat source, A load detection means detects electric load, it finds the integral for every prescribed period, 
electric load average value is calculated, and a refining raw-materials-and-mineral-fuel flow and a refining 
addition heat source input which are supplied to a fuel reformer based on variation of this electric load average 
value are controlled. 

[0012]The specified time lag of the refining raw-materials-and-mineral-fuel flow is carried out, and it is made to 
follow a fuel cell generation system concerning Claim 2 from a refining addition heat source injection flow. 
[0013]Combustion gas which burned some refining raw materials and mineral fuel and/or some refining raw 
materials and mineral fuel is used for a fuel cell generation system concerning Claim 3 as a refining addition heat 
source. 

[001 4]A fuel cell generation system concerning Claim 4 carries out correction control of a refining raw- 
materials-and-minerahfuei flow and the refining addition heat source input based on auxiliary storage battery 
voltage detected by a voltage detection means. 

[001 5]A fuel cell generation system concerning Claim 5 carries out correction control of a refining raw- 
materials-and-mineral-fuel flow and the refining addition heat source input based on reformer temperature 
detected by a temperature detecting means. 
[0016] 

[Function]In the invention concerning Claim 1, while supplying the reaction exhaust gas and the refining addition 
heat source of a fuel cell to a fuel reformer as a fuel refining heat source, Control the refining raw-materials- 
and-mineral-fuel flow and refining addition heat source injection flow which are supplied to a reformer based on 
the variation of the average value which integrates with and calculates the electric load detection value of a fuel 
cell, and the fuel gas flow which a fuel cell needs is made to satisfy, and the burden of a fuel reformer is 
equalized, and a fuel reforming reaction is maintained uniformly. 

[0017]In the invention concerning Claim 2, carry out the specified time lag of the refining raw-materials-and- 
mineral-fuel flow from a refining addition heat source injection flow, it is made to follow, and the temperature 
change based on the thermal time constant of a fuel reformer is controlled. 

[0018]ln the invention concerning Claim 3, the fuel gas flow which a fuel cell needs is made to satisfy using the 
combustion gas which burned some refining raw materials and mineral fuel and/or some refining raw materials 
and mineral fuel as a refining addition heat source, and the burden of a fuel reformer is equalized, and a fuel 
reforming reaction is maintained uniformly. 

[0019]Based on the auxiliary storage battery voltage detected by a voltage detection means, correction control 
of a refining raw-materials-and-mineral-fuel flow and the refining addition heat source input is carried out, and 
the charging capacity of an auxiliary storage battery is always controlled by the invention concerning Claim 4 to 
a fitness value. 

[0020]In the invention concerning Claim 5, based on the reformer temperature detected by a temperature 

detecting means, correction control of a refining raw-materials-and-mineral-fuel flow and the refining addition 

heat source input is carried out, and the temperature change of a fuel reformer is controlled. 

[0021] 

[Example] 

Below working example 1. describes working example of this invention using figures. The entire configuration 
figure of the fuel cell generation system by this working example and draw ing 2 dra w ing 1 A control flow chart, 
The figure in which the correction curve of the raw-materials-and-mineralHxiel flow according [ drawingj3 .3 to 
auxiliary storage battery voltage and drawing 4 show the relation corresponding to fluctuating load current and 
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the basic reformed gas flow increase and decrease of a value, the figure showing the preheating demand quantity 
of heat corresponding to the supply-flow-rate increase and decrease of a value of refining raw materials and 
mineral fuel in drawing 5 f and drawing 6 are the timing charts of control. 

[0022]The reformer which 1 uses a fuel cell, and 2 uses [ reformer ] an oxidation catalyst makes the reaction 
exhaust gas and air from the fuel cell 1 react in drawing 1, and supplied the reaction energy of the steam 
reforming reaction (it is only called a reformer below), The current sensor from which 3 detects an auxiliary 
storage battery, 4 detects load, and 5 detects the output current of the fuel cell 1, The current sensor from 
which 6 detects the current of the auxiliary storage battery 3, and 7 The voltage sensor of the auxiliary storage 
battery 3, 8 — a refining raw-materials-and-mineral-fuel preheater (it is only called a preheater below) and 9 
as for a fan and 13, a preheating fuel pump (it is only called a preheating pump below) and 11 are [ a water tank 
and 15 ] control devices a raw-materials-and-minerat-fuel tank and 14 a water pump and 12 a refining raw- 
materials-and-mineral-fuel pump (it is only called a fuel pump below) and 10. The vaporizer of the same principle 
as being used for an internal-combustion engine just before the preheater 6 may be formed. 
[0023]Operation of the fuel cell 1 and the reformer 2 is the same as that of the former, and omits explanation. 
Preheating fuel is supplied to the combustion chamber of the preheater 8 with the preheating pump 10 from the 
raw-materials-and-rnineral-fuei tank 13, and it mixes with the susceptibility-of-substances-to-burn air from the 
fan 12, and is made to burn. With the fuel pump 9, refining raw materials and mineral fuel are supplied to the heat 
chamber of the preheater 8, heating evaporation is carried out, and the reformer 2 is supplied. Supply the 
combustion gas produced with the preheater 8 to the reformer 2 as a reforming reaction heat source with the 
reaction exhaust gas containing the unreacted components from the fuel cell 1, it is made to react according to 
the air and the oxidation catalyst from the fan 12, and acquires reforming reaction energy. The air from hydrogen 
rich fuel gas and the fan 12 which carried out refining generation with the reformer 2 is supplied to the fuel ceil 

1, and the electric power by electrochemical reaction is generated. Although the electric generating power from 
the fuel cell 1 is generally changed into the gestalt which is easy to use with various kinds of converters, for 
example, an electric motor etc. are supplied, the supply destination of a fuel cell output only treats as the load 4 
including a converter, an electric motor, etc., and cannot touch about the contents here. 

[0024]By the current sensor 5, current I f of the fuel cell 1 detects current I b of the auxiliary storage battery 3 

by the current sensor 6, respectively, is inputted into the control device 14, and asks for load current I ( . The 

voltage of the auxiliary storage battery 3 is detected by the voltage sensor 7, and is inputted into the control 
device 15. The fuel pump 9, the preheating pump 10, the water pump 11, and fan 12 grade are controlled by the 
control signal from the control device 15 in the desired state. The control device 15 consists of a 
microprocessor, ROM, RAM, a various sensor and an input output circuit with a drive circuit, an A/D converter, a 
power supply circuit, etc., and the basic constitution of it is the same as that of the well-known control device 
for internal-combustion engines. 

[0025]The fuel cell generation system by this working example operates according to the flow chart mentioned 
later. The various variables which hold the program and the various constant tables corresponding to this 
operation in ROM, and are used in a program are stored or read to RAM at any time if needed. The result 
obtained by a microprocessor calculating according to the input from each sensor is outputted from an output 
circuit as a control signal of each pump, and it adjusts so that the pump drive circuit which omitted the graphic 
display based on this may become a predetermined flow about raw materials and mineral fuel, water, or air to 
each pump. The fan 12 supplies air to the fuel cell 1, the reformer 2, and the preheater 8. The blast weight to the 
reformer 2 and the preheater 8 is 1 / 7 - 1/9 to the fuel cell 1 of blast weight, and it provides the orifice in 
piping so that this distribution ratio may become fixed. 

[0026] First, an outline of operation is explained. Predetermined every cycle T is asked for period average load 
current from the load current detected to every [ that divides this cycle T equally to a predetermined number / 
2nd ] cycle t. Subsequently, a predetermined weighted average efficiency including the period preceded about 
this period average load current is calculated, and it is considered as fluctuating load current with the difference 
of this weighted mean value and period average load current. It asks for the supply-flow-rate increase and 
decrease of a value of the refining raw materials and mineral fuel according to this fluctuating load current, and 
the supply-flow-rate increase and decrease of a value of preheating fuel, and the supply flow rate of preheating 
fuel and refining raw materials and mineral fuel is controlled. Of course, charge control of an auxiliary storage 
battery is separately performed by the well-known method. It is preferred to take the cycle T in 5 to 10 minutes, 
and to take the cycle t at about 1 second. 

[0027]Next, operation of a fuel cell generation system is explained in more detail using the flow chart of drawin g 

2. The counter with which m is updated by every cycle T among a figure, and k is updated by every cycle t, 
respectively is shown. The operation shown in this flow chart is beforehand set up so that it may carry out, after 
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satisfying the conditions which output the predetermined rated value which the fuel cell and the reformer started 
to the program currently held to ROM in a control device, and was beforehand provided in it as an electromobile. 

[0028]In the block 101, in order to ask every cycle t for load current Ij- of the auxi | ja ry storage battery 3 / from current I f 

c , ^ , lt < , _ -i , and to calculate the average value of load current I, within the cycle T r the next 

of the fuel cell 1, and current 1^ J I 1 

prior processing is performed. 

**[ ( (|<) =i (k) t/T current measurements, and the number of times n and the cycles T and t of an operation have 
a relation of n=T/t. 

[0029]In the block 102, the period average load current J (m) is searched for from (k) for which every cycle 
t was asked, and it asks for fluctuating load current **J (m) using weighted-average-efficiency J mean (m). As for 
the coefficient alpha used when asking for weighted-average-efficiency J mean (m), being referred to as 0.8-0.95 
is preferred. When fluctuating load current **J (m) is smaller than value **J Q defined suitably, renewal of a 
control parameter to a reformer is not performed. 

[0030]In the block 103, the correction factor of the control parameter by terminal voltage V b of the auxiliary 
storage battery 3 is calculated, and it asks for correction factor K b decided by difference **V of terminal voltage 
V b and target voltage V r so that the auxiliary storage battery 3 may not become overcharge or overdischarge. 
Correction factor K b is beforehand set up as a table into ROM corresponding to difference **V of the terminal 
voltage of an auxiliary storage battery, and target voltage. The relation between **V and K b is shown in drawin g 
3, 

[0031 ]It asks for increase-and-decrease [ of a value ] **G H2 of a basic reformed gas flow, supply-flow-rate 
increase-and-decrease [ of a value ] **G mix of refining raw materials and mineral fuel, **G fuej that is the 
suppiy-flow-rate increase and decrease of a value of refining raw materials and mineral fuel and reforming 
reaction water, and **G H2 o including the amendment based on auxiliary storage battery voltage in the block 104. 
It asks for **G uo based on the table beforehand set up into ROM as a function of fluctuating load current **J 
(m). The relation between **J (m) and **G H2 is shown in dra wing 4 . In the small range, **J (m) can be small in 
the increment of **G H2 , and can use effectively the unreacted part in the reaction exhaust gas in the fuel cell 1 
by making the increment of **G R2 small in the large range of **J (m), and can prevent the overload of a fuel 
cell. **G mjx , **G fue|( and **G H2Q are passage ^G mix =K g K b **G H2 «G fee! ==^G mix /(1+beta) given in a flow chart. 
**G H20 =beta**G mjx /(1+beta) 

It asks by carrying out. K g is a constant. The volume ratio beta of **G fue( and **G H2Q sets to 2-4, and maintains 

reforming reaction water in the superfluous state. This is for supplying the fuel gas humidified to the fuel cell 1. 
[0032]It asks for supply-flow-rate increase-and-decrease [ of a value ] **Q of preheating fuel in the block 105. 
**Q is equivalent to the preheating demand quantity of heat of the refining raw materials and mineral fuel 
corresponding to supplyHlow-rate increase-and-decrease [ of a value ] **G H2 of refining raw materials and 

mineral fuel, has a relation as indicated to be **Q and **G H2 to drawing 5 , and is beforehand set up as a table 

into ROM. **J (m) and the relation of **G H2 which were described above, and the means of the meaning are 

reducing the increment of **Q in the large range of **G H2 , and it is effective in the overheat prevention of a 

reformer. 

[0033]Fuel pump driving current increase-and-decrease [ of a value ] **I t beforehand set up into ROM as a 
table in the block 106 corresponding to **G fue[f **Q, **G H20 , and **G mb +**Q, It asks based on preheating 
pump drive current increase-and-decrease [ of a value ] **I 2 , and fan driving current increase-and-decrease 
[ of a value ] **I 3 , and water pump driving current increase-and-decrease [ of a value ] **I W - 
[0034] It asks for driving current lj of the fuel pump 9, driving current I 2 of the preheating pump 10, driving 
current I 3 of the fan 12, and driving current I of the water pump 1 1 as follows, and each pump and a fan are 
controlled by the block 107. 

I =1 1 =1 0 +**f 1 =1 1 zz\ +**I [0035]ln the fuel supply control by load current detection of this working 

II I c ^ Zoo o W W W 
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example, since the amount of charges and discharges of an auxiliary storage battery can be more directly 
grasped compared with control by the conventional voltage detection, there is an advantage that the charge and 
discharge control of an auxiliary storage battery can carry out with sufficient accuracy. 

[0036]Although the above explanation explained the solid polyelectrolyte type fuel cell suitable as an object for 
electromobiles as a premise, it cannot be overemphasized that the same effect is brought about for example, 
even if it applies to a phosphate type fuel cell. Of course, it cannot be overemphasized that it is possible to use 
LPG, LNG, etc. as raw materials and mineral fuel in the range which does not deviate from the meaning of not 
only when using methanol as raw materials and mineral fuel, but an invention. It becomes unnecessary to use a 
flame directly by using as a reformer what acquires refining energy by the oxidation reaction by a catalyst, and 
excels in a safety aspect, and especially, although it is suitable for the power supply for electromobiles, this 
invention can be carried out also by the thing using combustion with a burner. 

[0037]Explained on the assumption that the driving current of each pump was adjusted simultaneously with 
detection of fluctuating load current **J (m), but. By delaying driving current regulation of a fuel pump 
predetermined time from detection of **J (m), change of the reforming reaction efficiency resulting from the 
thermal time constant of a reformer can be prevented, and the exhaust gas contamination accompanying 
discharge of unburnt glow gas, etc. can prevent beforehand. Drawjngj6 js a control timing chart at the time of 
doing in this way. tau shows a time lag among a figure. 

[0038]In the above explanation, after detecting fluctuating load current **J (m), shall adjust the driving current 
of the fuel pump 9 after time tau progress, but. By establishing the emission gas temperature detecting means 
which detects the emission gas temperature of the reformer 2, and carrying out correction control of the driving 
current of the preheating pump 10 based on the detection value of an emission gas temperature detecting 
means, reformer temperature is stabilized and the exhaust gas contamination accompanying discharge of unburnt 
glow gas, etc. can be prevented more certainly. Of course, a suitable effect is acquired even if it applies, when 
not taking time lag tau into consideration. 

[0039]Although the case where the preheater 2 and the reformer 8 were used was explained further again, the 
catalyst which, for example, makes the heating cell of the reformer 2 also oxidize raw materials and mineral fuel 
is made to hold, and it may be made to supply some raw materials and mineral fuel with the reaction exhaust gas 
of the fuel cell 1 as a heat source of the reformer 2. In this case, it cannot be overemphasized that it is 
necessary to supply the susceptibility-of-substances-to-burn air supplied to the combustion chamber of the 
preheater 8 explained previously with the air for oxidation reaction in the reformer 2. Of course, even if it makes 
the element which supplies some raw materials and mineral fuel to the preheater 2 and the reformer 2 coexist, it 
does not interfere. This supplies the combustion gas from the part and/or the preheater 2 of raw materials and 
mineral fuel to the reaction exhaust gas from the fuel cell introduced into a reformer as a heat energy source 
required for fuel refining which is an endoergic reaction as a refining addition energy source, If it constitutes so 
that a reforming reaction may be controlled by adjusting the input of this refining addition energy, it is shown 
that the purpose of the invention in this application can be attained. Of course, refining addition energy may not 
be restricted to raw materials and mineral fuel part and/or its combustion gas, and may be heated, for example 
using the electric power from a fuel cell system. Although the utilization efficiency of raw materials and mineral 
fuel falls a little by using an electric heating, it can expect that the composition of a fuel cell generation system 
can be simplified, and a fuel cell generation system can be started in a short time, and the response time to 
change of electric load is also can be shortened. 
[0040] 

[Effect of the Invention]In the invention of Claim 1, while supplying the reaction exhaust gas and the refining 
addition heat source of a fuel cell to a reformer as a fuel refining heat source, A load detection means detects 
electric load, it finds the integral for every prescribed period, electric load average value is calculated, and the 
refining raw-materials-and-mineral-fuel flow and refining addition heat source input which are supplied to a fuel 
reformer based on the variation of this electric load average value are controlled. 

Therefore, since it is sufficient under the conditions to which the fuel gas flow which a fuel cell needs can 
always maintain an auxiliary storage battery to a fitness charging state and the burden of a fuel reformer is 
equalized, a fuel reforming reaction can be maintained uniformly, and a fuel cell generation system can be 
realized by small auxiliary storage battery capacity. 

[0041] According to the invention of Claim 2, since the specified time lag of the refining raw-materials-and- 
mineral-fuel flow is carried out and it is made to follow from a refining addition heat source injection flow, in 
addition to the effect by the invention according to claim 1, the temperature change based on the thermal time 
constant of a fuel reformer can be controlled, and fuel reforming efficiency is stabilized more. 
[0042]According to the invention of Claim 3, since the combustion gas which burned some refining raw materials 
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and mineral fuel and/or some refining raw materials and mineral fuel is used as a refining addition heat source, in 
addition to Claim 1 and the effect by the invention according to claim 2, the energy utilization efficiency of raw 
materials and mineral fuel is raised. 

[0043]Since correction control of a refining raw-materials-and-mineral-fuel flow and the refining addition heat 
source input is carried out based on the auxiliary storage battery voltage detected by a voltage detection means 
according to the invention of Claim 4, In addition to Claim 1 thru/or the effect by the invention according to 
claim 3, the charging capacity of an auxiliary storage battery can always be controlled to a fitness value, and the 
capacity of an auxiliary storage battery can be reduced further. 

[0044]Since correction control of a refining raw-materials-and-mineral-fuel flow and the refining addition heat 
source input is carried out based on the reformer temperature detected by a temperature detecting means 
according to the invention of Claim 5, In addition to Claim 1 thru/or the effect by the invention according to 
claim 3, the temperature change of a fuel reformer can be controlled, and the stability of fuel cell generation 
system operation improves more. . 



[Translation done.] 
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